Ca transport by plasma membrane and intracellular stores of gastric cells.
The relative Ca transport activities (i.e., of both pumps and leaks) of carbachol-releasable intracellular stores and the basolateral plasma membrane of gastric parietal cells were studied using digital image processing of fura-2 fluorescence. Cells were treated with either carbachol (a cholinergic agonist) or thapsigargin (an inhibitor of microsomal Ca-adenosinetriphosphatase) or a combination of the two. Ca-free solutions were used to selectively investigate intracellular store release and plasma membrane pump activity, whereas Ca-containing solutions were used to investigate Ca influx and refilling of the intracellular pool. In the resting cell depletion of the intracellular pool in Ca-free solutions was 15-fold faster than control in the presence of thapsigargin, indicating the efficient (> 90%) recycling of leaked Ca by the store Ca pump. Stimulation with carbachol increased the rate of pool depletion by 70-fold, and this Ca flux out of the internal store was ten times larger than the flux across the plasma membrane. Thus the internal store has ten times greater fluxes (both leaks and pumps) than the plasma membrane during resting and stimulated conditions. After carbachol removal (i.e., reloading) the permeability of the internal store decreases, whereas increased influx across the plasma membrane persists until the store is refilled. Cytoplasmic Ca does not increase during refilling because the intracellular store pump operates eightfold faster than the plasma membrane pump, effectively sequestering Ca as quickly as it enters the cell.